Abstract: A segmentation algorithm specially designed for three-dimensional optical coherence tomography (OCT) of human skin is presented. A-scan oriented algorithm determines the thickness distribution and the mean thickness of epidermis. The algorithm also determines the surface of the OCT volume, and en face OCT slices at constant depths from the surface are extracted from the OCT volume. A histogram-based levelset segmentation method is applied for the slices to segment out infundibulums. This algorithm also provides the density and the population of the infundibulums.
Introduction
The noninvasiveness of optical coherence tomography (OCT) allows repetitive examination of in vivo human sample at the same site. Owing to this property, OCT has been widely applied to dermatology, e.g., visualization of the structure of pores and sebaceous glands [1], polarization properties of sound and burned skins [2] , and visualization of blood flow under the skin [3] .
On the other hand, in cosmetic science, photographic or topometric investigation of the surface structure of skin is one of the attractive research subjects. Video-microscopes, which is a hand-held microscope with a simple microcope optical setup and a CCD imaging device, have been widely employed for this purpose. Although video-microscopes provide useful information, the internal structure of skin, which might offer additional knowledge for cosmetic science. Because, in nature, the surface structure is well related with its internal structure and dynamic functions of skin, e.g., sebum secretion. While the function are measured by non-imaging modalities such as a sebum absorbing sheet, the internal structure is measured by optical imaging methods. Confocal microscopy is one of the standard imaging methods for cosmetic research, and provides en face two-dimensional crosssections at several depth positions. It is reasonable to think that an three-dimensional tomography is more informative than the en face crosssection. Although OCT is a good candidate for the three-dimensional tomography, conventional time-domain OCT (TD-OCT) is too slow to acquire three-dimensional tomography in vivo.
Swept-source OCT (SS-OCT) recently attracts great attention because of its higher measurement speed and higher sensitivity than TD-OCT [4] . These advantages of SS-OCT provide three-dimensional in vivo tomography, and the three-dimensional tomography will provide not only a volumetric internal tomography, but also a surface topography/photography.
In the point of view of cosmetic schience, we focused infundibulums of human skin. The infundibulums are directly connected with the ducts of sebaceous glands, and it is well knows that the sebaceous glands are correlated with sebum secretion and the formation of acne. Although it has been reported that the infundibulum is visible on OCT images [1], its contrast is relatively weak and difficult to be recognized. Since screening study is an important method in cosmetic science, it is essential to segment out the infundibulums from an OCT image automatically and evaluate a289_1.pdf TuI28.pdf
